INTRODUCTION
Consider the n x n determinant D,(x) = 1x1 -nACl, where A = [uVlnxn with aU = 6i,j-i + hi_ ,,j, C = I -n-'J, I is the n x n identity matrix and J is the n x n matrix of all 1's. This determinant arises in the calculation of cumulants of a statistic analogous to Pearson's chisquared for a multinomial sample (Sibson [5] ), and its value has been conjectured by Good [2] .
In this paper we use enumerative methods to prove Good's conjecture. The particular combinatorial structures we use in the enumeration are generalized ballot sequences, which correspond to random walks with two reflecting barriers. The generating function for this set is determined in Section 2. In Section 3, this generating function is combined with the result that II+ BI = 1 + trace(B) if rank(B) = 1, to give Good's determinant. A linear recurrence for D,(x) is also obtained.
It is worthwhile noting at the outset that the above determinant result is closely related to the following form of the Sherman-Morrison [4] "rank one update" formula
if rank(B) = 1. As may be seen in Goulden and Jackson ([3, Chap. 4]), matrices with rank equal to one arise naturally as incidence matrices in sequence enumeration problems. The two above results are particularly useful both in this context and in the evaluation of permanents by means of the MacMahon master theorem.
GENERALIZED BALLOT SEQUENCES
Let n be a fixed positive integer. A generalized ballot sequence from i to j on m steps is a sequence (a,, a, ,. .., a, + i ) in which 1 d uk < n for k = l,..., m+l, lu,+i-u,l=l fork= l,..., m, and m~O,u,=i,u,+,=j. Let F,(z) be the ordinary generating function for generalized ballot sequences from i to j with respect to the number of steps. The following well-known results involve the denominator polynomials Qk, k 2 0 for the continued fraction l/l -z2/1 -z*/l -. . ., and proofs of (1) and (2) can be found in Flajolet [ 1 ] and Goulden and Jackson [3] . (a,,. .., a,, ,) is a generalized ballot sequence from i to j, with mal,thenu,=i-loru,=i+l,andu,=j-loru,=j+l.Thus j=l Eliminate c,"= 1 F,&z) and XI=, F,(z) between these three equations to give
The result follows by applying Proposition 2.1. 1
The coefficient of zm in F,(z), denoted by [zm] F,(z), gives the number of generalized ballot sequences on m steps. This number can be determined as an explicit but cumbersome triple summation involving a binomial coefficient, but we do not give the details here.
In the next section we evaluate Good's determinant D,(x) as a polynomial in x and derive explicit expressions for its coefficients. F,, is used in these calculations since, as we shall see, it is a factor of Good's determinant.
GOOD'S DETERMINANT
As an initial simplification, note that D,(X) = n-'x"E,(nx-'), where E,(z) = n II-zAC(. Now E,(z) can be evaluated in terms of the generating function F,,(z), with the aid of the following result. By interpreting trace(I-zA)-r J in the preceding expression for E,(z) combinatorially, we obtain from Section 2 an expression for E,(z) in terms of the denominator polynomials. ProoJ: We have
and the result follows by replacing the second summation index i by j+l. 1
The following corollary is Good's [2] conjecture. 
